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Place of birth: 
Citizenship: 

Education: 



JOSEPH BONAVENTURA 
CURRICULUM VITAE 

Joseph Bonaventura, Ph.D. 

Nicholas School of the Environment 

Department of Cell Biology, Duke Univ. Medical School 

Professor of Cell Btology 

1972- Associate 

566-58-6023 

February 15, 1942 
Oakland. Califomia 
United States 



1 964 B.A., San Diego State College, Califomia 

1 968 Ph.D., University of Texas, Austin. Texas 

1 969 NIH Postdoctoral Fellow, Califomia Institute of Technology 

1 971 EMBO Course on Relaxation Kinetics, Stockheim, Germany 

1 971 American Cancer Society Postdoctoral Fellow. Rome, Italy 

1 972 EMBO Postdoctoral Fellow, Rome. Italy 

Scholarly Societies: 

American Associatton for the Advancement of Science 
American Chemical Society 
American Society of Btologfcal Chemists 
American Society of Zoologists 

Basfc Science^ Council of the American Heart Associatton 

Biophysical Society 

British Society of Chemfcal Industry 

Sigma XI 

Professional academic career: 



1972-75 



Associate (=lnstmctor), Department of Biochemistry, Duke University Medfeal Center 

and Duke University Marine Lalx)ratory. Beaufort. North Carolina 
Established Investigator of the American Heart Associatton 

Assistant Medteal Research Professor of Btochemistry, Duke University Medfcal Center 

and Duke University Marine Laboratory. Beaufort, North Carolina 
Editorial Board Member of HEMOGLOBIN. Intemattonal Journal for Hemoglobin 
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1 978-1 994 Director, Duke University Marine Btomedtoal Center 
1 980- Advisory Board of MOLECULAR PHYSIOLOGY 

1 980-84 Science Advisory Board of Nattonal Publto Radto 
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1 990- Professor. Department of Cell Biology. Duke University Medteal Center and 
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Curriculum Vrtae 



Joseph Bonaventura 



1. RefereedJournals and Chapt rs in B oks 
1967 



Bonaventura, J., and A. Riggs. Polymerization of hemoglobins of mouse and man: structural basis. 
Science, 158:800-802. 

1968 



Bonaventura. J. and A. Riggs. Hemoglobin Kansas, a human hemoglobin with a neutral amino acid 
substitution and an abnormal oxygen equilibrium. J. BioL Chem., 243:980-991. 

1969 



Bonaventura. J. Polymeric hemoglobins of the house mouse {Mus musculus L.): Isolation of cysteinyl 
peptides. Biochem. Genetics, 3:239-247. 

1972 



Bonaventura, J. Functional properties of nomrial and abnormal hemoglobin, pp. 131-142. In: 
Hemoglobinopathies, G. Astaldi. et al., editors. Archive casa sollievo della sofferenza. Fossia, Italy. 

Bonaventura, J., C. Bonaventura, B. Giardina, E. Antonini and J. Wyman. Partial restoration of normal 
functional properties in carbo^eptidase A-digested hemoglobin. Rroc. Nat. Acad, Sc/., U,S,, 69:2174- 
2178. 

Bonaventura. J.. W.A. Schroeder and Suen Fang. Human erythrocyte catalase: an improved method of 
isolation and a re-evaluation of reported properties. Arcti, Biochem. Biophys., 150:606-617. 

Brunori, M., J. Bonaventura, C. Bonaventura, E. Antonini and J. Wyman. Carbon monoxide binding by 
hemoglobin and myoglobin under photodissociating conditions. Proc, Nat Acad. ScL, U.S., 69:868-871. 

1973 



Barra, D., F. Bossa, J. Bonaventura and M. Brunori. Hemoglobin components from trout {Salmo irideus): 
determination of carbox^ and amino terminal sequences and their functional implications. FEBS Lett., 
35:151-154. 

Bonaventura. C, J. Bonaventura, E. Antonini. M. Brunori and J. Wyman. Carbon monoxide binding by 
simple heme proteins under photodissociating conditions. Biochemistry, 12:3424-3428. 

Bonaventura. J., and G.B. Kitto. Ligand-linked dissociation of some invertebrate hemoglobins, pp. 493-507. 
In: Comparative Physiology, L. Bolis, K. Schmidt-Nielsen and S.H.P. Maddrell, editors. North Holland. 
American Elsevier, Amsterdam. 

Brunori, M., J. Bonaventura. C. Bonaventura. B. Giardina, F. Bossa and E. Antonini. Hemoglobins from 
trout: Structural and functional properties. Mol. Cell. Biochem., 1:189-196. 

Brunori. M.. B. Giardina. J. Bonaventura. D. Barra and E. Antonini. Properties of fish hemoglobins: the 
hemoglobin system of trout (Salmo irideus), pp. 477-492. In: Comparative Physiology, L. Bolis. K. Schmidt- 
Nielsen and S.H.P. Maddress, editors. North Holland, American Elsevier. Amsterdam. 

Wilson, M.T.. M. Brunori. J. Bonaventura and C. Bonaventura. Effect of steady illumination of the binding of 
carbon monodde by carbo^ethylated cytochrome c. Biochem. J., 131:863-865. 
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Curriculum Vrtae 



Joseph Bonaventura 



1974 



Bonaventura, C. B. Sullivan and J. Bonaventura. The effect of pH and anions on the functional properties 
of hemoglobins from Lemur fuh/us fulvus. J. Biol. Chem., 249:3768-3775. 

Bonaventura. C, B. Sullivan, J. Bonaventura and S. Bourne. CO binding by hemocyanins of Limulus 
polyphemus, Busycon carica and Callinectes sapidus. Biochemistry, 13:4787-4789. 

Bonaventura. J., C. Bonaventura, G. Amiconi, E, Antonini and M. Brunori. Functional properties of 
hemoglobin Leiden (Alpha2^beta2 6 or 7 Glu deleted). Arch, Biochem. Biophys,, 161:328-332. 

Bonaventura, J.. C. Bonaventura, M. Brunori. B. Giardina, E. Antonini, F. Bossa and J. Wyman. Functional 
properties of cartx))^eptidase-digested hemoglobins. J. Mol. Biol,, 82:499-511. 

Bonaventura. J., C. Bonaventura and B. Sullivan. Urea tolerance as a molecular adaptation of 
elasmobranch hemoglobins. Science, 186:57-59. 

Bonaventura. J., C. Bonaventura and B. Sullivan. Hemoglobin of the electric Atlantic torpedo: Torpedo 
nobiliana: a cooperative hemoglobin without Bohr effects. Biochim, Biophys. Acta, 371 : 147-1 54. 

Bonaventura. J.. R.G. Gillen, and A. Riggs. The hemoglobin of the Crossopterygian fish. Latimeria 
chalumnae (Smith): Subunit structure and 0)^en equilibria. Arch. Biochem. Biophys., 163:728-734. 

Chiancone. E.. N. Anderson, E. Antonini. J. Bonaventura, C. Bonaventura, M. Brunori and C. Spagnuolo. 
Effect of heme and non-heme ligands on subunit dissociation of nonnal and carbo)ypepti-dase-digested 
hemoglobin. J. Biol. Chem., 249:5689-5694. 

Chiancone, E., J.E. Nome. J. Bonaventura, C. Bonaventura and S. Forsen. Nuclear magnetic resonance 
quadrupole relaxation study of chloride binding to hemoglobin Abruzzo (alpha2^beta2 143 His-Arg). 
Biochim. Biophys. Acta, 336:403-406. 

Sullivan. B.. J. Bonaventura and C. Bonaventura. Functional differences in the multiple hemocyanins of the 
horseshoe crab. Limulus polyphemus L. Proc. Nat. Acad. Sc/., U.S., 71 :2558-2562. 

Tondo. C.V.. J. Bonaventura, C. Bonaventura. M. Brunori. G. Amiconi and E. Antonini. Functional properties 
of hemoglobin Porto Alegre (alpha2^beta2® ser->Cys) and the reactivity of its extra cysteinyl residue. 
Biochim. Biopfiys. Acta, 342:15-20. 

1975 

Bonaventura, C. J. Bonaventura. G. Amiconi. L. Tentori. M. Brunori and E. Antonini. Hemoglobin Abruzzo 
(beta 143 (H21) His->Arg): Consequences of altering the 2.3-diphosphoglycerate binding site. J. Biol. 
Chem., 250:6273-6277. 

Bonaventura, J., C. Bonaventura, G. Amiconi. L. Tentori, M. Brunori and E. Antonini. Allosteric interactions 
in non-alpha chains isolated from nonnal human hemoglobin, fetal hemoglobin and hemoglobin Abruzzo 
(beta 143 (H21) His->Arg). J. Biol. Chem., 250:6278-6281. 

Bonaventura, J.. C. Bonaventura and B. Sullivan. Hemoglobins and hemocyanins: comparative aspects of 
structure and function. J. Exp. ZooL . 1 94:1 55-1 74. 

Bonaventura. J.. C. Bonaventura, B. Sullivan and G. Godette. Hemoglobin Deer Lodge (beta2 His->Arg): 
Consequences of altering the 2.3-diphosphoglycerate binding site. J. Biol. Chem., 250:9250-9255. 
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Curriculum Vrtae 



Joseph Bonaventura 



Chiancx)ne. E.. J.E. Nome. S. Forsen, J. Bonaventura, M. Brunori. E. Antonini and J. Wyman. Identification 
of chloride-binding sites in hemoglobin by nuclear-magnetic-resonance quadrupole-relaxation studies of 
hemoglobin digests. Eun J. Biochem., 55:385-390. 

Mangum. C, B. Woodin, C. Bonaventura, B. Sullivan and J. Bonaventura. The role of coelomic and 
vascular hemoglobin in the annelid family Terebellidae. Comp. Biochem, Physiol., 51 A:281-294. 

Sullivan. B., J. Bonaventura, C. Bonaventura, L Pennell, J. Elliott, R. Boyum and W. Lambie. The structure 
and evolution of parvalbumins. I. Amino acid compositional studies of parvalbumins from four perciform 
species. J. Mol. EvoL, 5:103-116. 

1976 



Bonaventura, C. J. Bonaventura. B. Kitto. M. Brunori and E. Antonini. Functional consequences of ligand- 
linked dissociation in hemoglobin from the sea cucumber Molpadia arenicola, Biochim. Biophys Acta 
428:779-786. 

Bonaventura, C, B. Sullivan. J. Bonaventura and M. Brunori. Spot hemoglobin: studies on the Root effect 
hemoglobin of a marine teleost. J. Biol, Chem., 251:1871-1876. 

Bonaventura. C, B. Sullivan. J. Bonaventura and M. Brunori. Hemocyanin of the horseshoe crab, Umulus 
polyphemus: a temperature-jump study of the ox^en kinetics of the isolated components, pp. 265-270. In: 
Structure and Function of Hemocyanin, J.V. Bannister, editor. Springer-Veriag. Beriin. 

Bonaventura. J., C. Bonaventura and B. Sullivan. Properties of the ox/gen binding domains isolated from 
subtilisin digests of six molluscan hemocyanins. pp. 206-216. In: Structure and Function of Hemocyanins, 
J.V. Bannister, editor. Springer-Veriag. Beriin. 

Bonaventura. J.. C. Bonaventura. B. Sullivan. G. Ferruzzi, P.R. McCurdy. J. Fox and W.F. Moo-Penn. 
Hemoglobin ProvWence: functional consequences of two alterattons of the 2,3-diphosphoglycerate binding 
site at positton beta 82. J. Biol. Ctiem., 251 :7563-7571 . 

Bossa, F., D. Barra. M. Coletta, F. Martini, A. Liverzani. R. Petruzzelli, J. Bonaventura and M. Brunori. 
Primary structure of hemoglobins from trout {Salmo irideus). Partial determination of amino ackl sequence 
of hemoglobin trout IV. FEBS Lett, . 64:76-80. 

Chiang. S.C.,.J. Bonaventura. C. Bonaventura. B. Sullivan, F.K. Swchweighardt and N.C. Li. Limulus 
polyphemus hemocyanin: A nuclear magnetic resonance study of its subunits. pp. 144-149. In: Structure 
and Function of Hemocyanin, J.V. Bannister, editor. Springer-Veriag, Beriin. 

Moo-Penn, W., D. Jue, K. Bechtel. M. Johnson. R. Schmidt. P. McCurdy, J. Fox, J. Bonaventura. B. 
Sullivan and C. Bonaventura. Hemoglobin Provklence: a human hemoglobin variant occuning in two forms 
in vivo. J, Biol Chem., 251:7557-7562. 

Schutter, W.G.. E.F.J. van Bruggen. J. Bonaventura, C. Bonaventura and B. Sullivan. Structure, dissociatfon 
and reassembly of Umulus polyphemus hemocyanin. pp. 13-21. In: Structure and Function of 
Hemocyanin, J.V. Bannister, editor. Springer-Veriag. Beriin. 

Schwantes. A.. M.L. Schwantes. C. Bonaventura. B. Sullivan and J. Bonaventura. Hemoglobins of Boa 
constrictor amarali, Comp, Biochem, Physiol., 54B:447-450. 

Sullivan. B.. J. Bonaventura. C. Bonaventura and G. Godette. Hemocyanin of the horseshoe crab, Umulus 
polyphemus. Structural differentiatfon of the isolated components. J. Biol. Chem,, 251:7644-7648. 
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Cunicutunri Vitae 



Joseph Bonaventura 



Sullivan, B.. J. Bonaventura. C. Bonaventura and P.E. Nute. Structure and function of baboon hemoglobins, 
pp. 277-288. In: Wennergren Symposium on Progress m Molecular Arythropology, M. Goodman and R. 
Tashina, editors. Plenum Press. New York. 

Weber. R., B. Sullivan. J. Bonaventura and C. Bonaventura. The hemoglobin system of the primitive fish 
Amia calva: isolation and functional characterization of the individual hemoglobin components. Biochim. 
Biophys. Acta, 434:18-31. 

1977 

Amiconi, G.. C. Bonaventura, J. Bonaventura and E. Antonini. Functional properties of normal and sickle 
cell hemoglobin in polyethylene glycol 6000. Biochim. Biophys. Acta, 495:279-286. 

Bonaventura, C, B. Sullivan, J. Bonaventura and S. Bourne. Anton modulation of the negative Bohr effect 
of hemoglobin from a primitive amphibian. Nature, 265:474-476. 

Bonaventura, J.. C. Bonaventura and B. Sullivan. Non-heme o)^en transport proteins, pp. 177-220. In: 
Oxygen and Physiological Function, F. Jobsis. editor. Professional Infomiation Library. Dallas. 

Brouwer, M.. C. Bonaventura and J. Bonaventura. 0)^en binding by Limulus polyphemus hemocyanin: 
allosteric modulatton by chloride ions. Biochemistry, 16:3897-3902. 

Moo-Penn. W.F.. K.C. Bechtel, R.M. Schmklt. M.H. Johnson. D.L Jue, D.E. Schmklt, Jr.. W.M. Dunlap. S.J. 
Opella, J. Bonaventura and C. Bonaventura. Hemoglobin Raleigh (beta I Val->Ac-Ala): Structural and 
functional characterizatton. Biochemistry, 16:4872-4879. 

Terwilliger. R.. N. Terwilliger. C. Bonaventura and J. Bonaventura. 0)^en binding domains of Helisoma 
thvoMs hemoglobin. Biochim. Biophys. Acta, 494:416-425. 

Weber. R.E., C. Mangum, H. Stelnman. C. Bonaventura. B. Sullivan and J. Bonaventura. Hemoglobins of 
two terebellkJ polychaetes: Enoplobranchus sanguineus and Amphitrite omata, Comp. Biochem. PhysioL, 
56A:1 79-187. 

Weber, R.E., B. Sullivan, J. Bonaventura and C. Bonaventura. The haemoglobin systems of the blood 
worms. Glycera dibranchiata and G. americana, 0)^en binding properties of haemolysates and 
component haemoglobins. Comp. Biochem. PhysioL, 58B:183-187. 

1978 

Bonaventura. C. and J. Bonaventura. Antonto control of hemoglobin function, pp. 647-663. In: Biochemical 
and Clinical Aspects of Hemoglobin Abnormalities, W.S. Caughey, editor. Academic Press. New York. 

Bonaventura, C, J. Bonaventura, M. Brunori and M. Wilson. Functtonal studies on crosslinked bovine 
cytochrome c oxidase. FEBS Lett., 85:30-34. 

Bonaventura, J., C. Bonaventura and G. Lapennas. Hemoglobin engineering: consequences of alterattons 
at functtonally sensitive sites parttoulariy susceptible to chemical or enzymatic attack, pp. 109-122. In: 
Biochemical and Clinical Aspects of Hemoglobin Abnormalities, W.S. Caughey. editor. Academic Press, 
New York. 

Brouwer, M.. C. Bonaventura and J. Bonaventura. Analysis of the effect of three different allosteric ligands 
on 0)^en binding by hemocyanin of the shrimp Penaeus setiferus. Biochemistry, 17:2148-2154. 
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Curriculum Vitae 



Joseph Bonaventura 



Brouwer. M.. M. Ryan. J. Bonaventura and C. Bonaventura. Functional and structural properties of Murex 
fuh/escens hemocyanin: Isolation of two different subunits required for reassociation of a molluscan 
hemocyanin. Biochemistry, 17:2810-2815. 

Bucci, E., A. Salahuddin, J. Bonaventura and C. Bonaventura. Characterization of the iontzable groups 
interacting with anionic allosteric effectors of human hemoglobin. J. Biol, Chem., 253:821-827. 

Sasaki. J., T. Imamura. T. Yanase. D. Atha, A. Riggs, J. Bonaventura and C. Bonaventura. Hemoglobin 
Hirose, a human hemoglobin variant with the substitution at the alpha2beta2 interface: subunit dissociatfon 
and the equilibria and kinetics of ligand binding. J. Biol. Chem,, 253:87-94. 

Sekino. T.. A. Focesi. C. Bonaventura and J. Bonaventura. Functional properties of Aplysia brasiliana 
myoglobin. Comp, Biochem. Physiol, , 61A:223-226. 

Sekino. T.. A. Focesi, C. Bonaventura and J. Bonaventura. Purification and thermal denaturation o1 Aplysia 
brasiliana myoglobin. IRCS Medical Science, 6:261. 

Weber. R.E., J. Bonaventura, B. Sullivan and C. Bonaventura. 0)^en equilibria and ligand-binding kinetics 
of erythrocruorins from two bunrowing polychaetes of different modes of life, Marphysa sanguinea and 
Diopatra cuprea, J, Comp, Physiol,, 123B:177-|84. 

1979 

Atha, D., A. Riggs. J. Bonaventura and C. Bonaventura. 1979. Hemoglobins of the tadpole of the bullfrog, 
Rana catesbeiana: pH dependence of ligand binding and subunit dissociation equilibria and kinetics. J. Biol. 
C/?e/n.. 254:3393-3400. 

Bijiholt, M.M.C., E.F.J, van Bruggen and J. Bonaventura. Dissociation and reassembly of Limulus 
polyphemus hemocyanin. Eur, J, Biochem., 95:399-405. 

Bonaventura, J.. M. Brunori. M.T. Wilson, J. Martin, R.E. Gariick and J. Davis. Properties of hemocyanins 
isolated from Amazon River arthropods and molluscs. Comp, Biochem, Physiol., 62A:251-256. (Also 
published in Portuguese in Supl. Acta Amazonica 8(4):337-345. 

Brunori, M.. J. Bonaventura. A. Focesi, M.I. Galdames Portus and M.T. Wilson. Separatton and 
characterizatfon of the hemoglobin components of Pterygoplichthys pardalis, the Acaridbodo. Comp. 
Biochem. Physiol,, 62A:173-177. (Also published in Portuguese in Supl. Acta Amazonica 8(4):231-237. 

Fanmer, M., R. Weber. J. Bonaventura, R. Best and D. Domining. Functional properties of hemoglobin and 
whole blood in an aquatfc mammal, the Amazonian manatee (Trichechus inunguis). Comp. Biochem. 
Physiol., 62A:231-238. (Also published in Portuguese in Supl. Acta Amazonica 8(4):31 1-321). 

Focesi. A., M. Brunori, J. Bonaventura. M.T. Wilson and M.I. Galdames Portus. Effect of pH on the kinetfcs 
of oxygen and cariaon monoxide reacttons with hemoglobin from the air-breathing fish, Lohcariichthys, 
Comp, Biochem, Physiol., 62A:169-171. (Also published in Portuguese in Supl. Acta Amazonica 8(4):227- 
230. 

Garifck, R.. J. Bonaventura. J. Martin, and D. Powers. Functtonal studies on the single component 
hemoglobin from an Amazon knife fish, Stemopygus marcrurus. Comp, Biochem. Physiol., 62A:201-205. 
(Also published in Portuguese In Supl. Acta Amazonica 8(4):267-273). 

Lamy, J., Lamy, J.. Weill. J.. Bonaventura. J., Bonaventura. C, and Brenowitz. M. Immunologfcal correlates 
between the multiple subunits of Limulus polyphemus and Tachypleus tridentatus. Arch. Biochem, 
Biophys,, 196:324-339. 
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Curriculum Vrtae 



Joseph Bonaventura 



Martin, J., J. Bonaventura, M. Brunori. H. Fyhn, U. Fyhn. R. Garlick, D. Powers and M. Wilson. The isolation 
and characterization of the hemoglobin components of Mylossoma sp., an Amazonian teleost. Comp. 
Biochem. Physiol,, 62A:155-162. (Also published in Portuguese in Supl. Acta Amazonica 8{4):205-217). 

Martin. J., J. Bonaventura. M. Brunori, R. Garlick and D. Powers. The root effect hemoglobin of the Jaraqui, 
a teleost fish. Prochilodus sp. Comp, Biochem, Physiol,, 62A:1 95-200. (Also published in Portuguese in 
SupL Acta Amazonica 8(4):259-266). 

Martin, J., J. Bonaventura, H. Fyhn, U. Fyhn. R. Garlick and D. Powers. Structural and functional studies of 
hemoglobins isolated from Amazon stingrays of the genus Potamotrygon, Comp, Biochem. PhysioL, 
62A:131-138. (Also published in Portuguese in Supl. Acta Amazonica 8(4):173-184). 

Terwilliger. N.. R.C. Terwilliger, M. Applestein, C. Bonaventura and J. Bonaventura. Subunit structure and 
ox^en binding by hemocyanin of the isopod Ligia exotica. Biochemistry, 18:102. 

Wilson, M., J. Bonaventura and M. Brunori. Mitochondrial cytochrome content and cytochrome oxidase 
activity of some Amazonian fish. Comp. Biochem. Physiol., 62A:245-249. (Also published in Portuguese in 
Supl. Acta Amazonica 8(4):331-336). 

1980 

Bonaventura, C, and Bonaventura. J. Anionic control of function in vertebrate hemoglobins. Am. ZooL, 
20:131-138. 

Bonaventura, C, and J. Bonaventura. Competition in o)^en-linked anion binding to normal and variant 
human hemoglobins. In: Abnomial Human Hemoglobins and Red Cell Enzymes, T. Huisman, Ed. Marcel 
Dekker, NY. Hemoglobin: 4(3&4):275-289. 

Bonaventura, C. J. Bonaventura and M. Brouwer. Assembly processes in oligomers containing structurally 
distinct subunits: Respiratory proteins as models. Biophys. J., 32:429. 

Bonaventura, J., and Bonaventura, C. Hemocyanins: Relationships in their structure, functfon and 
assembly. Am. ZooL, 20:7-17. 

Bonaventura, J., and Bonaventura. C. Respiratory proteins: Molecular interfaces between the organisms 
and its environment. In: Animals and Environmental Fitness, R, Gilles, Ed. Pergamon Press, pp. 157-170. 

Bonaventura, J., and S.C. Wood. Respiratory pigments: Overview. Am, ZooL, 20:5-6. 

Chiancone, E., Ascoli, F., Brenowitz, M., Bonaventura, C. and Bonaventura, J. Amphitrite omata 
erythrocruorin L Structural properties and characlerizatton of subunit interactfons. Biochim. Biophys. Acta, 
623:146-162. 

Focesi. A., Jr., S.H. Ogo, C. Bonaventura and J. Bonaventura Kinettes of o)^en and cart>on monoMde 
binding to the hemoglobins of the Water Snakes Liophis miliaris and Helicops modestus. Comp. Biochem, 
Physiol,, 678:555-559. 

Lamy, J., Lamy, J.. Bonaventura. J. and Bonaventura. C. Structure, functton and assembly in the 
hemocyanin system of the Scorpfon Androctonus australis. Biochemistry, 19:3033-3039. 

Poyart, C, E. Bursaux, A. Amone, J. Bonaventura. and C. Bonaventura. Structural and functtonal studies of 
hemoglobin Suresnes (alpha 1'1 H^>Arg): Consequences of disrupting an 0)^en-linked anton-binding 
site. J, Biol. Chem,, 255:9465-9473. 
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Cumccilum Vrtae 



Joseph Bonaventura 



van Bruggen. E.F.J.. M.M.C. Bijiholt, W.G. Schutter, T. Wichertjes. J. Bonaventura. C. Bonaventura, J. 
Lamy. J. Lamy, M. Leclerc, H.J. Schneider. J. MarkI and B. Linzen. The role of structurally diverse subunrts 
in the assembly of three chellceratan hemocyanins. FEBS Lett,, 1 16:207-210. 

Wilson. MT., W. Lalla-Maharajh, V. Darley-Usmar. J. Bonaventura, C. Bonaventura and M. Brunori. 
Structural and functional properties of cytochronDe c oxidases isolated from sharks. J. Biol Chem 
255:2722-2728. 

1981 

Bonaventura, C. and Bonaventura, J. The nature of allostery in hemocyanins. In: Lamy/Lamy: Invertebrate 
Oxygen Binding Proteins: Structure, Active Site and Function. Marcel Dekker pp. 677-691 . 
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1984 

Bickar, D., C. Bonaventura and J. Bonaventura. Cart>on monoxWe-driven reduction of heme proteins. J. 
Biol. Cftem.. 259:10777-10783. 

Btekar, D., J. Bonaventura, C. Bonaventura, H. Auer and M. Wilson. The paradoxical effects of methyl 
mercury on the kinetics of c^ochrome c o)6dase. Biochemistry, 23:680-684. 

Bonaventura, C, J. Bonaventura, I.R. Hooper and T. Marshall. Underwater life support based on 
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D RCTARATION OF JOSEP H BQNAVEN'lUHA , Ph.D.. UND ER Vf C.F.R, S 1.13?^ 

A^aic^tar.t Commissioner ior Patents 
WashiUqLOn, T).C.. 202y\ 

sir: 

T, Joseph PonciVent.nrd , Ph.D., of Durham, Norr.h C^i rc.> 1 i r.? , 
h^ire.by f^tate thaL, 

1 - i am a Profossoi" in the Nicholaa School of the Erjvironiri'int 
and the Department ot Cell niology at Dukr- University Medical 
School. I have tield academic appointments at Duke UniveriSity 
PiY^re 1912. A nomewhat abbrevi.^rf^d copy of my {^iii-riculum vii:ae 
io srrachcd to tliis Ueclarntion a© Exhibit A. 

I arn the -jiuthor cf over ^^^yfj^ftynt^d joui-nul articleu on 
various aspect? of research ^-^pecif ical 1 y on hemoglobin proteins. 
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T havp nlf^n FTuclleri c-xtenj^ively other heme proteino with 
BLruc'tuccj CLiid functions rcl^ited tc those of }i**nic>ylobin . My more 
recent pijJbli cations inrrludf^ articles describing the .qynrhe.^icj .^^d 
properties of ^^-ni ^ro^r)hemoglobins (SNO hcmo[jlobins) . 

2. r ^i;wo ,sr\2Cl1orl Example 19 (pages 5B-'S9) and FinurE='S 20-30 of 
tihe published PCT applicacicn, irx emotional Publication Nunober 
WO 9:^/09ftn6. Example 19 in ontirlod Nitrosylat icn of 
Hemoglobin Iiicrcasog Hemoglobin Oxygen Binding," 

1 Thf^ firrt pr^rAgr-qoVi on tj^gp t^R ih pr^rt i r\] 1 ;^r J y confuairij 
beeause of. a re^aqent mi^ini-nq trom cho procedure, Accordiriq to 
paqe ^8, line ?5 of WO 12.5 /iM hemoglobin wan rRart.Rd, 

but it is not given in the Example with wh:aL i*i=iyeia hemoglobin 
is reacted. A^ncording to the letter of the method, rhft 
heir.oglobiii ju^t reacted maybe with itself? Alternatively, the 
dcsciiption mj-ght be- iiidicaLiiiy LliaL the reaction ol hf;moglubi:j 
occurred with \.h^- hv^YV^.r, However, no "^^urfH.r is given- 

If one ajLi^iuiues that thf^ rcageuL ii:t ended to hctv^ been 
inserted on p-^qe 59. line 5 in GNOAc fas doner ibed be^ow in the. 
HV.ample for ? separ«iue set of experiments who£?e results are 
indicAted as faein^ <;ht">wn Fi^uir; at Lhc coHv:t^[itraLLious riud 

condicion£3 given on page SB, lines 5NO hemoglobin would nuL 

be made, FuzLh^x, the eyrsLhi^yis of SNO-he.nit>ylobin could not be 
nsf^essed as describe.d. The standard Saville method, a?; it ij=i 
dcocribed as being used to characterize the results cf the 
"syfirhests" proceti»d, would only be able to measure coricit;ntrationt? 
ot Lhe reagent u^oAc IS nitroBO N acctylcyateine) , and not 
heTOoqlobin . 

Figure 28 i a unincerTTirPtahle presenr«>d. The absci r.r:^ and 
ordinate :ire not labeled. It is impossible to tell wh<it v::iL: 
plotted and whar the plot In a function of. I can assunie that it 
iz SNOAc, btiC'-±u3c th.e epectruii: is dctinitcly not recognisable us: 
Ihal of hemoylubin or GNO-hemog] obin. If rhe spectrum wore rhnt 
of PNO-hemoglribin, it would have a very different appearance in 
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rhf^ verflon o£ abBorban^je uf liyht of wavclanqhh SDO-r,no nin. 
(Here, I huvu added the av:i units or* accurnption b^ocd ou iViy 
inspecf.ion of Piqurf^ P9.) 

4. Fi'jure 29 ahuwe d specLriil protjrei:i:icn oC oxy-hGmoglobin to 
TTif^t h^monl chin . Thus, It i.? incorrect, to «iBHf^j.i.f hm t h*^^ rexr of 
Fx-^n\pl o I? docs, that SNOAc du'-j^; iicjl xedcL in a redo^ rcacuiox: 
^ith the metal centers of hemoqiobiu , Figure 29 shows quite the 
contrary. Moreover, bcised on v/hat is given in Exatrple 19, I liavc 
no w;iy to ^bbbb3 whether the apcctra result from pure hcmoglohin 
cTlnnr or some mixture of SNO hemoglobin with RompLhiny else, or 
sone entirely different aitsrnati\'-e . I interpret the specLj_^i 
r>howing that o3cy ■ hemoglobin is being converted to met -hemoglobin, 

b. In a twrthprr poHnt of confunion, I find the title of Example 
19 to be very mialcading. It i£ not explained what ic meant by 
"Inczeaseo oxygen binding-" J.s it mcaiit DiaL more oxygen 
molef^Tule-^i bind p«r hemoglobin molf^ri)1r»y Is it meant that the 
affinity of hemoglobin £or cjxyg-n somehow increases? Nothing id 
written or shown in Examplr: 19 that is relwsnt to oxygen 
binding - 

5. Example 13 of rCT iipplication wo 93/09806 describes a 
putative method foi^ preparing SNO -hemogl obi n . At face value the 
df^^^r ript ion of r.)ie prncrdurc ijs, dt best, difficult to follow . 
Example -ly dcec- not describe a method that I would be able to 
follow to succeif^sfully synthesJ?:^^ •=;MO-hemog]nhi n. in my opmlonr 
no one skilled in the art and sclencft of hexjoglobin chymintry 
would be able to syntheeize SNO- hemoglobin based on the 

descr i p*^ 1 f »n cmd innM-ucLiunB p?:ovided. The points outlined ^bove 
are hardly the only points tti^L miike the description inadequate. 

7. I further declare that all statements made herein of my own 
knowledge are true and that all staternents made on information 
and belief are believed to be true; cmd further, that theae 
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-=*i-;^r.cTacnts arc made with the iuiowledge hhah willful ta.l 
MT.dteiricriLs .-^.iid the iiJce so made are punichablc by fine 
imprieoninent , or borh, unrif^r Section 10 01 of Title 18 of the 
United i^r.-ares Code, and thac ouch willlul lalse statemer.ns may 
jeopardize Lhe validity of f.hH applicition or ar.y patent iesuiuq 
l. horizon . 

■inrnpb Ponaventara, Fb-D, Date 
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